Characterization of the in vitro metabolic profile of amlodipine in rat using liquid chromatography-mass spectrometry.
In the present study, the metabolic profile of amlodipine, a well-known calcium channel blocker, was investigated employing liquid chromatography-mass spectrometric (LC/MS) techniques. Two different types of mass spectrometers - a triple-quadrupole (QqQ) and a quadrupole time-of-flight (Q-TOF) mass spectrometer - were utilized to acquire structural information on amlodipine metabolites. The metabolites were produced by incubation of amlodipine with primary cultures of rat hepatocytes. Incubations from rat hepatocytes were analyzed with LC-MS/MS, and 21 phase I and phase II metabolites were detected. Their product ion spectra were acquired and interpreted, and structures were proposed. Accurate mass measurement using LC-Q-TOF was used to determine the elemental composition of metabolites and thus to confirm the proposed structures of these metabolites. Mainly phase I metabolic changes were observed including dehydrogenation of the dihydropyridine core, as well as reactions of side chains, such as hydrolysis of ester bonds, hydroxylation, N-acetylation, oxidative deamination, and their combinations. The only phase II metabolite detected was the glucuronide of a dehydrogenated, deaminated metabolite of amlodipine. We propose several in vitro metabolic pathways of amlodipine in rat, based on our analysis of the metabolites detected and characterized.